Cell separation in the buffy coat.
One of the most rapid methods to determine cell counts in whole blood is by way of layer thickness measurements of the buffy coat. The purpose of this study was to determine the separation and purity of blood cells in the different layers of the buffy coat. Blood samples were centrifuged at 10,000 g in microhematocrit tubes with an inserted float to expand the buffy coat region. Whole blood from normal laboratory individuals separates by density into four regions: platelets, a layer of lymphocyte and monocytes, granulocytes and erythrocytes. A thin band of highly swollen red cells was discovered between the buffy coat layers of many normal volunteers and patients. Stereological analysis of electron micrographs showed that mixing of formed elements within the layers is less than 2% with the exception of some erythrocytes, which can make up a higher volume fraction in the lymphocyte/monocyte and granulocyte layers. The red cell column contains about 95.7% erythrocytes and is depleted of platelets and leukocytes. In approximately 5% of hospital blood samples, the granulocyte-erythrocyte interface was feathered and undetectable, and a significantly higher volume fraction of red cells was found among the granulocytes. Cell mass density determinations indicate that the erythrocytes in these abnormal granulocyte layers have a lowered mass density, overlapping with that of the granulocytes.